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DETAILED ACTION 

Information Disclosure Statement 

The IDS filed November 7, 2005 is not proper because it does not include the PCT 
application number and the date of the search report. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1- 3, 12-14 , 22, 23, 26, 33, 35, 42, 43 are rejected under 35 

U.S.C. 102(b) as being anticipated by Grieve (U.S. Publication Number 2002/0108308 
A1). 

Grieve discloses a solid oxide fuel cell (SOFC) comprised of an anode and 
a cathode with an electrolyte disposed therebetween (paragraph 7). The fuel cell 
stack also includes conduits to allow passage of the fuel and oxidant into the 
stack, and byproducts, as well as excess fuel and oxidant out of the stack 
(paragraph 8). Grieve discloses a SOFC can be used in conjunction with a 
reformer to convert a fuel to hydrogen and carbon monoxide usable by the fuel 
cell. Three types of reformers are used to convert hydrocarbon fuel to hydrogen 
using water, carbon dioxide, and oxygen with byproducts including carbon 
monoxide (paragraph 9). Grieve discloses to facilitate the reaction in SOFC, a 
direct supply of the fuel is preferred, however, concentrated supplies of these 
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fuels are generally less expensive and difficult to supply. Therefore, specific fuel 
can be supplied by processing a more complex source of that fuel. Grieve 
discloses that possible sources of fuel include dimethyl ether (paragraph 17). 
Grieve discloses fuel reforming can comprise mixing fuel with air, water and/or 
steam and converting a hydrocarbon or an oxygenated fuel in hydrogen and 
byproducts such as carbon monoxide and methane (paragraph 18). 

3. Claims 33,35-43 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Anzai et al. (U.S. Publication Number 2003/0060364 ,A1). 

Anzai et al. disclose a process for producing a fuel gas for a fuel cell 
wherein the hydrocarbons and/or oxygen-containing hydrocarbons are converted 
to a reformed gas which is composed principally of hydrogen by an autothermal 
reforming reaction using such a catalyst (paragraph 2). Anzai et al. disclose that 
the feed stock for producing a reformed gas which is composed principally of 
hydrogen may be hydrocarbons and mixture thereof; specific examples include 
dimethyl ether (paragraph 53). In the process the feed stock hydrocarbons are 
converted to a reformed gas which is composed principally of hydrogen in the 
presence of the catalyst by an autothermal reforming reaction. Ta fuel gas for a 
fuel cell is generally supplied to a fuel cell stack by a process which is the 
combination of the desulfurization of the feed stock hydrocarbons prior to be 
subjected to an autothermal reforming treatment and the carbon monoxide 
conversion or carbon monoxide selective oxidation treatment of a reformed gas 
produced by an autothermal reforming (paragraph 54). Anzai et al. disclose the 
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oxygen to be introduced together with the feed stock is introduced in the reformer 
in such an amount that the 0 2 /carbon ratio is 0.1 to 0.5 and preferably 0.2 to 0.4 
(paragraph 52), as defined in applicants' claim 4 and 5. Anzai et al. also teach 
that the reaction temperature is generally 200 to 800°C and preferably 300 to 
600°C (paragraph 49). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

■v 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set> 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grieve (U.S. Publication Number 2002/0108308 A1) in view of Anzai et al. (U.S. 
Publication Number 2003/0060364 A1 ). 

The disclosure of Grieve as applied to claim 1 discussed above is 
incorporated herein. Grieve does not disclose the molar ratio the first mixture of 
molecular oxygen to a compound or the required temperature to heat the 
mixture. 

Anzai et al. teach the oxygen to be introduced together with the feed stock 
is introduced in the reformer in such an amount that the 0 2 /carbon ratio is 0.1 to 
0.5 and preferably 0.2 to 0.4 (paragraph 52), as defined in applicants' claim 4 
and 5. Anzai et al. also teach that the reaction temperature is generally 200 to 
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800°C and preferably 300 to 600°C (paragraph 49), as defined in applicants 1 
claims 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to optimize the oxygen to carbon ratio. In the reformer reaction the 
base metal-based catalysts are relatively prone to cause carbon precipitation 
(paragraph 6). By optimizing the oxygen to carbon ratio, or making it a low ratio, 
prevents carbon precipitation. It also would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the given temperature range 
because this is the general temperature of a reforming reaction as taught by 
Anzai (paragraph 49). 
6. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grieve (U.s! Publication Number 2002/0108308 A1) in view of Kearl (U.S. Patent 
Number 6,677,070 B2). 

The disclosure of Grieve as applied to claim 1 discussed above is 
incorporated herein. Grieve does not disclose the composition of the anode. 

Kearl teaches the anode layer 18, comprises a material selected from the 
group consisting of nickel (Ni), Ni-yttria stabilized zirconia cermet (Ni-YSZ 
cermet), copper doped ceria, gadolinium doped ceria, strontium doped ceria, 
yttria doped ceria, Cu-YSZ cermet, Co-stabilized zirconia cermet, Ru-stabilized 

zirconia cermet, LSGM+nickel oxide, and mixtures thereof (column 6, lines 1-7). 

•> 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use the anode materials of Kearl in the anode of the solid oxide 
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fuel cell of Grieve because the anode materials taught by Kearl are 
conventionally used in SOFC for their ability to reform hydrocarbons and for their 
chemical and mechanical stability in a SOFC environment (column 2, lines 1-22). 
7. Claims 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grieve (U.S. Publication Number 2002/0108308 A1) in view of Anzai et al. (U.S. 
Publication Number 2003/0060364 A1 ). 

The disclosure of Grieve as applied to claim 14 discussed above is 
incorporated herein. Grieve does not disclose the molar ratio the first mixture of 
molecular oxygen to a compound or the required temperature to heat the 
mixture. 

Anzai et al. teach the oxygen to be introduced together with the feed stock 
is introduce in such an amount that the 0 2 /carbon ratio is 0.1 to 0.5 and 
preferably 0.2 to 0.4 (paragraph 52), as defined in applicants' claim 15 and 16. 
Anzai et al. also teach that the reaction temperature is generally 200 to 800°C 

and preferably 300 to 600°C (paragraph 49), as defined in applicants' claims 17- 
20. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to optimize the oxygen to carbon ratio. In the reformer reaction the 
base metal-based catalysts are relatively prone to cause carbon precipitation 
(paragraph 6). By optimizing the oxygen to carbon ratio, or making it a low ratio, 
prevents carbon precipitation. It also would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the given temperature range 



Application/Control Number: 10/707,037 Page 7 

Art Unit: 1745 

because this is the general temperature of a reforming reaction as taught by 
Anzai (paragraph 49). 

8. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Grieve 
(U.S. Publication Number 2002/0108308 A1) in view of Anzai et al. (U.S. Publication 
Number 2003/0060364 A1) as applied to claim 20 above and further in view of Kearl 
(U.S. Patent Number 6,677,070 B2) 

The disclosure of Grieve as applied to claim 20 discussed above is 
incorporated herein. Grieve does not disclose the claimed anode material. 

* 

Kearl teaches the anode layer 18, comprises a material selected from the 
group consisting of nickel (Ni), Ni-yttria stabilized zirconia cermet (Ni-YSZ 
cermet), copper doped ceria, gadolinium doped ceria, strontium doped ceria, 
yttria doped ceria, Cu-YSZ cermet, Co-stabilized zirconia cermet, Ru-stabilized 
zirconia cermet, LSGM+nickel oxide, and mixtures thereof (column 6, lines 1-7). 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use the anode materials of Kearl in the anode of the solid oxide 
fuel cell of Grieve because the anode materials taught by Kearl are 
conventionally used in SOFC for their ability to reforrrT hydrocarbons and for their 
chemical and mechanical stability in a SOFC environment (column 2, lines 1-22). 

9. Claims 24, 25, 27-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grieve (U.S. Publication Number 2002/0108308 A1) in view of Anzai et al. (U.S. 
Publication Number 2003/0060364 A1 ). 
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The disclosure of Grieve as applied to claim 22 discussed above is 
incorporated herein. Grieve does not disclose the molar ratio the first mixture of 
molecular oxygen to a compound or the required temperature to heat the 
mixture. 

Anzai et al. teach the oxygen to be introduced together with the feed stock 
is introduce in such an amount that the 0 2 /carbon ratio is 0.1 to 0.5 and 
preferably 0.2 to 0.4 (paragraph 52), as defined in applicants' claim 24 and 25. 
Anzai et al. also teach that the reaction temperature is generally 200 to 800°C 

and preferably 300 to 600°C (paragraph 49), as defined in applicants' claims 27- 
20. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to optimize the oxygen to carbon ratio. In the reformer reaction the 
base metal-based catalysts are relatively prone to cause carbon precipitation 
(paragraph 6). By optimizing the oxygen to carbon ratio, or making it a low ratio, 
prevents carbon precipitation. It also would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the given temperature range 
because this is the general temperature of a reforming reaction as taught by 
Anzai (paragraph 49). 
10. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grieve (U.S. Publication Number 2002/0108308 A1) in view of Kearl (U.S. Patent 

■ 

Number 6,677,707 B2). 
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The disclosure of Grieve as applied to claim 22 discussed above is 
incorporated herein. Grieve does not disclose the composition of the anode. 

Kearl teaches the anode layer 18, comprises a material selected from the 
group consisting of nickel (Ni), Ni-yttria stabilized zirconia cermet (Ni-YSZ 
cermet), copper doped ceria, gadolinium doped ceria, strontium doped ceria, 
yttria doped ceria, Cu-YSZ cermet, Co-stabilized zirconia cermet, Ru-stabilized 
zirconia cermet, LSGM+nickel oxide, and mixtures thereof (column 6, lines 1-7). 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use the anode materials of Kearl in the anode of the solid oxide 
fuel cell of Grieve because the anode materials taught by Kearl are 
conventionally used in SOFC for their ability to reform hydrocarbons and for their 
chemical and mechanical stability in a SOFC environment (column 2, lines 1-22). 
1 1 . Claim 34 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Anzai et al. (U.S. Publication 
Number 2003/0060364 A1 ). 

Anzai et al. disclose a process for producing a fuel gas for a fuel cell 
wherein the hydrocarbons and/or oxygen-containing hydrocarbons are converted 
to a reformed gas which is composed principally of hydrogen by an autothermal 
reforming reaction using such a catalyst (paragraph 2). Anzai et al. disclose that 
the feed stock for producing a reformed gas which is composed principally of 
hydrogen may be hydrocarbons and mixture thereof; specific examples include 
dimethyl ether (paragraph 53). In the process the feed stock hydrocarbons are 
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converted to a reformed gas which is composed principally of hydrogen in the 
presence of the catalyst by an autothermal reforming reaction. The fuel gas for a 
fuel cell is generally supplied to a fuel cell stack by a process which is the 
combination of the desulfurization of the feed stock hydrocarbons prior to be 
subjected to an autothermal reforming treatment and the carbon monoxide 
conversion or carbon monoxide selective oxidation treatment of a reformed gas 
produced by an autothermal reforming (paragraph 54). Anzai et al. disclose the 
oxygen to be introduced together with the feed stock is introduced in the reformer 
in such an amount that the 0 2 /carbon ratio is 0.1 to 0.5 and preferably 0.2 to 0.4 
(paragraph 52), as defined in applicants' claim 4 and 5. Anzai et al. also teach 

that the reaction temperature is generally 200 to 800°C and preferably 300 to 
600°C (paragraph 49), as defined in applicants' claims 38-41 . It is inherent that 
with the given temperature and stoichiometric amounts that, the first mixture 
would produce, the amount of water and carbon dioxide would be less than about 
1 0% by weight of the total weight of the second mixture. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melissa B. Thompson whose telephone number is (571) 
272-2758. The examiner can normally be reached on Monday through Friday from 8am 
to 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Trainer, Susy Tsang-Foster can be reached on (571) 272-1293. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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